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activities  in  which  significant  items  of  these  data  are  discussed  in  some  detail 
by  the  operations  engineer  and  his  staff  who,  through  their  day-to-day  involve- 
ment with  the  operation,   are  thoroughly  familiar  with  the  plants. 
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WATER  TREATMENT  PLANT 


MEAFORO 
WATER    TREATMENT   PLANT 


INTAKE 
TROM 
GEORGIAN  BAY 


=5=2 


To     S'orrn    DfO'O 


MFTFR 


® 


TRFATfO    WATER 
RJ  ELEVATED  STORAGE 
AND  DISTRIBUTION 
SYSTEM 


DESIGN  DATA 


PROJECT  NO.  6-0029-59 

NOMINAL  CAPACITY  2.  88  mgd 

CAPACITY  OF  UNITS 

Low  Lift  -  Two  3  mgd  @  55' 
Filters     -  2.  88  mgd  @  1.  7  gpm/ft2 

High  Lift-  One  2.0  mgd  @  172' 
One  2.7  mgd  §  187' 


FILTER 

Type:    Graded  Anthrafilt 
Size:    Two  25'  x  25' 
Surface  Wash:    Palmer 

CLEARWELL 

Capacity:    200,  000  gal. 

HIGH  LIFT  PUMPS 

#1  H.L.  Pump 

Type:    Fairbanks- Morse 

Size:    One  1170  gpm  @  172' 

#2  H.  L.   Pump 

Type:    De  Laval 

Size:    2000  gpm  @  180' 

Auxilliary  Power:  GMC  Diesel 

BACKWASH  PUMP 

Type:    Fairbanks- Morse 
Size:    One  6500  gpm  @  38' 


RAW  WATER  SOURCE 
Nottawasaga  Bay 
INTAKE 

-  depth  about  22  ft. 

-  877"  of  30"  pipe 

SCREENING 

Chamber  Size:  15'  x  5'  x  14' 
Screens:    Two  5'  x  11' 

LOW  LIFT  PUMPS 

Type:     Fairbanks- Morse  vertical  turbine 
Size:    Two  2100  gpm  @  55' 

Auxilliary  Power:    Chrysler  Industrial 
Engine  (on  Wl  L.  L.  pump) 

CHLOR1NATOR 

Type:    F-P  gas 

Size:    One  40  lb/day 


PROJECT  COSTS 


NET  CAPITAL  COST 
DEDUCT  -  Portion  financed  by 


$483,  129.09 


Long  Term  Debt  to  MOE 


$483,  129.09 


Debt  Retirement  Balance  at  Credit 
(Sinking  Fund)  December  31,    1972 


Net  Operating 
Debt  Retirement 
Reserve 
Interest  Charged 

TOTAL 


$208.575.11 

$   19,  764.39 
5,871.00 

27.093.38 

$  52,  728.77 


RESERVE  ACCOUNT 


Balance  @  January  1,    1972 
Deposited  by  Municipality 
Interest  Earned 

Less  Expenditures 
Balance  §  December  31,    1972 


$  39,  474.  80 

2,588.85 
$  42, 063. 65 

$  42,063.65 


OPERATING  COSTS 


JAN 


N  I  L 


1972  COSTS 


FEB 

675  74 

MAR 

239865 

APR 

94210 

MAY 

2127  62 

JUN 

3  1  1  3-25 

JUL- 

13271 3 

AUG 

758-90 

SEP- 

1327-89 

OCT- 

23  29  48 

NOV- 

1464  09 

DEC- 

329954 

TOTAL 

$  1976439 

TOTAL  ANNUAL  COST 


NET    OPERATING  38  % 

DEBT    RETIREMENT  |  I  % 

RESERVE  NIL  % 

INTEREST  51  % 


YEARLY  OPERATING  COSTS 


YEAR 

WATER     TREATED 
In  million   gallons 

TOTAL 
OPERATING    COSTS 

TREATMENT  COSTS 

in  cents   per   IOOO  gal. 

1968 

302.046 

14,  720.  93 

5  cents 

1969 

338.6 

19,  893.  96 

5  cents 

1970 

323.0 

19,  490,  60 

6  cents 

1971 

321.0 

19, 575. 83 

6  cents 

1972 

321.5 

19,764.39 

6  cents 
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(DESIGN    CAPACITY     29      MGD 
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PLANT   PERFORMANCE 


MONTH 

FLOWS 

RAW  WATER 

TREATED      WATER 

TOTAL 
PLANT    OUTPUT 

AVERAGE 

DAILY    FLOW 

MAXIMUM 
DAY'S  FLOW 

MAXIMUM 
RATE 

TUR8IDITY 
(AVERAGE) 

COLOUR 
(AVERAGE) 

TURBIDIT 

COLOUR 

TEMPERATURE 

AVERAGE 

MAXIMUM 

AVERAGE 

MAXIMUM 

AVERAGE 

MAXIMUM 

million   gallons 

million  gallons 

million  gallons 

mgd 

JTU 

App  units 

JTU 

JTU 

App.  units 

App.  units 

°F 

°  F 

JAN 

25.4 

.83 

1.00 

1.6 

.8 

1.6 

36 

35 

FEB 

25.9 

.90 

1.05 

1.2 

5 

1.0 

1.5 

5 

5 

32 

34 

MAR 

28.3 

.91 

1.06 

1.1 

.  5 

.6 

31 

31 

APR 

24.5 

.82 

1.02 

1.6 

.7 

2.1 

33 

33 

MAY 

27.0 

.87 

1.01 

1.0 

.5 

.5 

35 

40 

JUNE 

28.7 

.96 

1.32 

1.6 

.7 

3.0 

41 

50 

JULY 

27.9 

.90 

1.21 

1.1 

.6 

1.3 

53 

63 

AUG 

27.7 

.89 

1.14 

1.4 

.7 

2.3 

65 

65 

SEPT 

26.8 

.89 

1.15 

1.1 

.5 

.6 

62 

66 

OCT 

28.3 

.91 

1.08 

1.3 

.6 

2.4 

51 

58 

NOV 

25.2 

.  84 

.97 

1.9 

.9 

5.4 

44 

47 

DEC 

25.8 

.83 

1.03 

2.2 

1.0 

4.4 

37 

42 

TOTAL 

321.5 

AVG 

.88 

MAXIMUM 

1.32 

MAXIMUM 

1.4 

5 

.7 

MAXIMUM 

5.4 

5 

MAXIMUM 

5 

43 

MAXIMUM 

66 

CHLORINATION   and    DISINFECTION 

MONTH 

CAW    WATER 

PLANT 
EFFLUENT 

DISTRIBUTION 
SYSTEM 

CHLORINATION 

! 

TOTAL 

JUMBLR    OF    SAMPLES  HAVING 
COLIFORM    ORGANISMS    PER    100    ml 
OF 

NUMBER     NUMBER 

NUMBER  1    NUMBER 

TOTAL  AMOUNT 

OF                   f 
CHLORINE  USED 
pounds 

DOSAGE 

RESIDUAL 

IN   PLANT 

EFFLUETNT 

mg/1 

OF 

SAMPLES 

TAKEN 

HAVING 
COLIFORM 
ORGANISMS 

OF 

SAMPLES 

TAKEN 

HAVING 
COLIFORM 
ORGANISMS 

PRE- 

mg/1 

POST- 
mg/l 

0 

1  -  3 

4   -32 

33-320 

>  320 

JAN 

1 

0 

2 

1 

0 

5 

0 

10 

1 

265 

1.0 

.4 

FEB 

2 

0 

1 

1 

0 

4 

0 

8 

0 

273 

1.1 

.5 

MAR 

0 

1 

0 

1 

1 

3 

0 

6 

0 

293 

1.1 

.4 

APR 

0 

0 

0 

2 

1 

3 

0 

6 

0 

226 

.9 

.4 

MAY 

2 

1 

1 

0 

0 

5 

0 

9 

0 

268 

1.0 

.5 

JUNE 

2 

0 

0 

2 

0 

4 

0 

8 

0 

306 

1.1 

.4 

JULY 

2 

1 

1 

0 

0 

4 

0 

8 

0 

295 

1.1 

.4 

AUG 

0 

1 

1 

1 

0 

3 

0 

6 

0 

295 

1.  1 

.3 

SEPT 

0 

0 

2 

0 

1 

3 

0 

6 

0 

303 

1.1 

.6 

OCT 

0 

0 

1 

I 

3 

5 

0 

10 

0 

304 

1.1 

.4 

NOV 

0 

0 

0 

1 

1 

2 

0 

4 

0 

280 

1.  1 

.3 

DEC 

0 

0 

0 

0 

1 

1 

0 

2 

0 

278 

1.0 

.4 

TOTAL 

9 

4 

9 

10 

8 

42 

83 

1 

3386 

AVG 

(NOTE  - 

Average   the 

21 

*n  .i   the    GEOMETRIC    MEAN) 

9 

poundi    per  day 

1.1 

.4 

10 


WATER    QUALITY 


PROPERTY 

RAW 

WATER 

TREATED    WATER 

DESIRABLE 
STANDARDS 

NUMBER 
OF 

AVERAGE 

MAXIMUM 

MINIMUM 

NUMBER 
OF 

■ 
AVERAGE 

MAXIMUM 

MINIMUM 

SAMPLES 

SAMPLES 

HARDNESS 

in    mg/l    as    CaC03 

2 

93 

94 

92 

, 

96 

96 

96 

80     -     IOO 

ALKALINITY 

in    mg/l    as    CaCOj 

2 

74 

74 

74 

74 

74 

74 

30     -     100 

IRON 

m    mg/l       Fe 

2 

.05 

.05 

.05 

<   .05 

<  .05 

<  .  05 

Less  than   O.  3 

CHLORIDE 
in    mg/l      Cl~ 

2 

6 

6 

6 

7 

7 

7 

Less  than   350 

pH 

in   pH    units 

2 

8.1 

8.  1 

8.0 

8.  1 

8.  1 

8.1 

7  0    -     8.5 

FLUORIDE 
in    mg/l     F" 

1 

<    .1 

<    .  1 

<  .1 

Less  than   1 .  2 

NITRITE 

in  mg/l    as   N 

1 

.21 

.21 

.21 

Less  than  0.5 

PHENOLS 

in  ^«-g/l    as    C8H50H 

1 

4 

4 

4 

Less  than    1. 
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WATER  POLLUTION  CONTROL  PLANT 


13 


Effluent 


CONTROL 


BUILDING 


CHLORINE 

CONTACT 

CHAMBER 


Parshall  Flume 


MEAFORD 

WATER     POLLUTION     CONTROL 
PLANT 


influent 


Digester    Effluent 
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DESIGN  DATA 


PROJECT  NO. 
TREATMENT 
DESIGN  FLOW 


1-0003-66 
Activated  Sludge 
0.86  mgd 


CQMMTNUTOR 

Type:    Condux  type  400 
Max.   Capacity  -  2.58  migd 

AERATION  TANKS 

2  tanks,  each  30'0"  dia  x  19'3"  swd 
Capacity:     170,  000  1.  G.   total 
Detention:  4.  7  hours 

Aerators 

Type:    2  mechanical  Ames-Crosta 

driven  by  50  hp  electric  motors 

SECONDARY  CLARIFIER 

2  clarifiers  40'0"  dia  x  10' 9"  avg.   swd 
Capacity:  168,  000  1.  G.  total 
Detention:  4.  7  hours 
Loading:  Surface    340  gal/ftVday 
Return  Sludge  Pumps:    2,   720  IGPM 
@  30'  tdh 

CHLORINE  CONTACT  CHAMBER 

Size:  24'  x  8'  x  6'  6",   8400  gallons 
Detention  Time:    14  min. 


AEROBIC  DIGESTER 

Dimensions:  50'0"  dia  x  1K'6"  avg  swd. 
Capacity:    227,000  I.  G. 
Aerator.     1  at  50  rpm 


/  f  Review 

GENERAL 

The  Meaford  sewage  project  commenced  operation  during  the  spring  of  1971.  It  con- 
sists of  a  0.  86  mgd  secondary  water  pollution  control  plant  which  utilizes  the  high  rate 
form  of  the  activated  sludge  treatment  process.  Sludge  is  digested  aerobically  and 
normally  hauled  by  tank  truck  for  disposal  on  land. 

The  project  also  includes  a  pumping  station  and  sewer  collection  system.  Town  for- 
ces operate  the  sewer  collection  system  for  the  Ministry  of  the  Environment.  The 
pumping  station  contains  two  variable  speed  pumps.  The  pump  drives,  seals  and  con- 
trol system  have  all  proven  trouble  some  and  intensive  efforts  by  Ministry  and  manu- 
facturers staff  have  not  been  able  to  rectify  all  of  these  areas  of  operation  unrealia- 
bility  to  date.  Maintenance  costs  are  expected  to  remain  at  a  high  level  in  relation  to 
other  pumping  stations  of  this  capacity. 

The  three  large  mechanical  aerators  at  the  plant  created  an  objectional  noise  level 
and  a  sludge  mist  which  continually  coated  the  plant  structures.  To  remedy  these  prob- 
lems the  outer  walls  of  the  aeration  tanks  and  the  aerobic  digester  were  raised  ten  feet. 
The  speed  of  the  aeration  tank  aerators  was  reduced  from  50  to  40  rpm  and  the  aerator 
skirts  were  modified.  Modifications  to  the  aerobic  digester  aerator  are  scheduled  for 
1973.  The  aerobic  digester  is  taken  out  of  service  during  the  winter  months  due  to  ice 
formation.  A  removable  cover  will  be  placed  over  the  tank  next  winter  and  the  area 
beneath  the  cover  will  be  heated  in  an  attempt  to  use  the  digester  year  round. 

The  plant  staff  morale  is  high  and  the  plant  buildings,  structures  and  grounds  are 
maintained  in  excellent  condition.  The  plant  received  the  Ministry's  "Best  Operated 
Plant  Award"  for  1972  in  recognition  of  the  high  standard  of  operation  achieved  during 
the  year. 
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EXPENDITURES 

A  total  of  $41,023.20  was  spent  during  1972  to  operate  the  project.  A  total  of  240 
million  gallons  of  sewage  were  treated  at  a  unit  operating  cost  of  $171  per  million  gal- 
lons. 

PLANT  FLOWS  AND  CHLORINATION 


Plant  flows  averaged  0.  66  mgcl  and  exceeded  the  plant  hydraulic  design  capacity  15 
percent  of  the  time. 

A  total  of  4,  400  pounds  of  chlorine  at  an  average  dosage  of  1.  8  mg/1  was  used  to  main- 
tain a  chlorine  residual  of  at  least  0.  5  mg/1  in  the  final  effluent  after  15  minutes  con- 
tact. 

PLANT  EFFICIENCY 

The  average  raw  sewage  BOD  was  145  mg/1  and  the  average  effluent  BOD  was  9  mg/1 
within  the  Ministry  of  the  Environment  objective  of  15  mg/1.  The  average  raw  sewage 
suspended  solids  was  151  mg/1  and  the  average  effluent  suspended  solids  was  14  mg/1, 
within  the  Ministry  objective  of  15  mg/1.  The  average  raw  sewage  phosphorus  was 
12.  7  mg/1  and  the  average  removal  was  72  percent,  remarkably  high  for  this  type  of 
process  without  the  addition  of  any  chemical  aids  to  assist  in  the  removal  of  this  mat- 
erial, 

SLUDGE  DIGESTION  AND  DISPOSAL 

During  the  initial  year  or  two  of  operation,  the  digested  sludge  was  periodically 
placed  on  the  plant  grounds  as  a  soil  conditioner,  top  soil  builder  and  general  fertili- 
zer. Sludge  haulage  to  remote  land  disposal  sites  has  not  been  necessary  to  date,  but 
will  become  necessary  in  1973. 

CONCLUSIONS 

The  plant  has  operated  efficiently  and  consistently  produced  a  good  quality  effluent 
despite  the  above  noted  operation  difficulties.  The  only  industrial  waste  problem  has 
resulted  from  vegetable  dye  entering  the  plant  from  Globe  Mills.  This  material  does 
not  affect  the  biological  process  but  cannot  be  removed  from  the  sewage  thus  causing 
an  unsightly  effluent.  . 
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PLANT  PERFORMANCE 




FLOWS 

BIOCHEMICAL  OXYGEN  DEMAND 

SUSPENDED 

SOLIDS 

PHOSPHORUS 

MONTH 

TOTAL   FLOW 
million  gallons 

AVERAGE 

DAY 
mil    gal 

MAXIMUM 
DAY 
mgd 

INFLUENT 
mo/  I 

EFFLUENT 
mg/l 

REDUCTION 

INFLUENT 
mg/l 

EFFLUENT 
mg/l 

REDUCTION 

INFLUENT 
mo/1  P 

EFFLUENT 
mg/l   P 

% 

I03 
pounds 

% 

I03 
pounds 

JAN 

25.0 

.81 

1.20 

145 

13 

91 

33 

130 

16 

88 

28 

10.0 

4.0 

FEB 

19.1 

.64 

.88 

155 

15 

90 

27 

109 

21 

81 

17 

13.5 

4.8 

MAR 

23.6 

.76 

1.63 

80 

11 

86 

16 

100 

19 

81 

19 

8.4 

4.1 

APR 

32.5 

1.09 

1.99 

60 

7 

88 

17 

91 

14 

85 

25 

6.0 

2.3 

MAY 

17.1 

.55 

.73 

380 

8 

98 

04 

275 

15 

94 

44 

10.4 

2.5 

JUNE 

13.2 

.44 

.77 

220 

9 

96 

28 

219 

10 

95 

28 

40.0 

4.9 

JULY 

17.9 

.58 

1.07 

90 

4 

96 

15 

64 

7 

89 

10 

5.2 

2.9 

AUG 

16.1 

.52 

.85 

92 

4 

96 

14 

132 

12 

91 

19 

8.7 

2.1 

SEPT 

15.2 

.51 

.72 

205 

4 

98 

31 

126 

11 

91 

17 

13.5 

3.8 

OCT 

19.1 

.62 

1.38 

46 

6 

87 

8 

320 

12 

96 

59 

8.0 

2.0 

NOV 

19.6 

.65 

1.39 

75 

18 

76 

11 

134 

19 

86 

23 

10.0 

3.3 

DEC 

21.9 

.71 

1.72 

70 

6 

91 

14 

77 

12 

84 

14 

6.7 

3.9 

TOTAL 

240.3 

- 

- 

- 

- 

- 

278 

- 

- 

- 

303 

- 

- 

AVG. 

- 

.66 

MAXIMUM 

1.99 

145 

9 

93 

23 

151 

14 

91 
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CHLORINATION 

AERATION 

WAS! 

E    SLUDGE 

A 

EROBIC  DIGESTER 

QUANTITY 
REMOVED 

cubic  feel 

Cl2  USED 

I03 

pounds 

AVG. 
DOSAGE 

mg/L 

MLSS 
CONC 

mg/  1 

F/M 
day"1 

AIR  USED 

IOOO  ft 

lb  BOD 

QUANTITY 

10 
gal  Ions 

SUSPENDED 
SOLIDS 

mg/  1 

VOL 
SOLIDS 

% 

QUANTITY 
REMOVED 
10 

gal  Ions 

SUSPENDED 
SOLIDS 

mg/l 

VOL 
SOLIDS 

% 

AMOUNT 
HAULED 

cubic  yards 

JAN 

0 

377 

1.5 

7200 

.07 

16900 

60 

FEB 

2 

424 

2.2 

7000 

.06 

14400 

70 

MAR 

0 

399 

1.7 

8100 

.03 

18100 

71 

APR 

0 

364 

1.1 

8800 

.03 

22700 

61 

MAY 

0 

348 

2.0 

4300 

.21 

8100 

61 

7600 

57 

JUNE 

0 

251 

1.9 

3500 

.12 

6800 

70 

8400 

61 
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0 

355 
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4600 

.06 

9100 

59 

11700 

55 
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3 
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.05 

10200 

55 

12700 

54 
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347 
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2400 

.20 
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61 

12500 

52 
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202 

1.5 
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.03 

10700 

55 
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53 
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54 
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51 
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467 

2.  1 
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60 
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363 

1.8 
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